The activity of the high-affinity nitrate transport system I (NRT2;1, NAR2) is responsible for the efficient signalling of nitrate assimilation genes in Chlamydomonas reinhardtii.
The expression of nitrite uptake activity and the induction of transcripts from several nitrate assimilation genes (Nii1, Nrt2;1, Nrt2;3, and Nar1) have been analysed in Chlamydomonas reinhardtii Dang. strains bearing several sets of genes encoding nitrate transport systems. Different nitrate concentrations resulted in a differential induction pattern of nitrite uptake activity depending on which particular nitrate transport system was present in the cells, and that was directly related to their relative efficiency for nitrate transport. The presence of the high-affinity nitrate transport system I (NRT2;1, NAR2) made cells able to sense the very low concentrations of nitrate present in culture medium with no added nitrate and to express optimally Nii1, Nrt2;1, Nrt2;3, and Nar1 genes involved in nitrate/nitrite assimilation. In addition, strains lacking nitrate reductase activity overexpressed these gene transcripts as a result of continuous signalling by nitrate, but only those bearing an active system I. This study supports the hypothesis that signalling of nitrate assimilation genes occurs intracellularly in a process dependent on the nitrate uptake activity. The bispecific nitrate/nitrite transport system I with the highest affinity for nitrate is the most efficient one for signalling the expression of nitrate/nitrite assimilation genes in C. reinhardtii.